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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To surely deoxidize NOX even at a low temperature of 
exhaust gas by supplying reducing agent to an NOX 
adsorption/discharge catalyst for burning when NOX is discharged 
from the NOX absorption/discharge catalyst for reduction, and 
promoting burning start of the reducing agent. 
CONSTITUTION: In an internal combustion engine 2, an NOX 
absorption/discharge catalyst 10 is disposed on an exhaust 
passage 6. The NOX absorption/discharge catalyst 1 0 absorbs 
NOX when the air-fuel ratio of exhaust gas is lean, and discharges 
and deoxidize NOX when air-fuel ratio is stoichiometric or rich. 
When NOX is discharged and deoxidized, fuel as a reducing agent is 
fed to the NOX adsorption/discharge catalyst 10 from a fuel supply 
device 14 for burning. With this constitution, platinum is highly 
carried by an upstream end part 10a of the NOX 
absorption/discharge catalyst 10, and an ordinary amount of 
platinum is carried on the other part 10b. It is thus possible to 
lower the catalyst activation temperature of the upstream end part 
10a and start fuel combustion at the upstream end part 10a even 
when exhaust gas temperature is low, thus promoting fuel 
combustor. 
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* NOTICES * 




JPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is NOx when the air-fuel ratio of exhaust gas is Lean. NOx which was absorbed, and the air-fuel 
ratio of exhaust gas absorbed SUTOIKI or when rich NOx emitted while emitting NOx to return An 
absorption/emission catalyst is arranged in an engine flue'way. Said NOx An absorption/emission catalyst to 
NOx It is said NOx, when you make it emit and you make it return. A reducing agent is made to supply and 
bum for an absorption/emission catalyst, and it is said NOx. Exhaust emission control device of the internal 
combustion engine which established the combustion promotion means for promoting combustion initiation of 
the reducing agent in an absorption/emission catalyst. 



[Translation done.] 
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JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine*s exhaust emission control 

device. 

[0002] 

[Description of the Prior Art] These people are NOx when the air-fuel ratio of exhaust gas is Lean. NOx which 
was absorbed, and the air-fuel ratio of exhaust gas absorbed SUTOIKI or when rich NOx emitted while emitting 
NOx to return An absorption/emission catalyst is arranged in a Diesel engine flueway. Said NOx An 
absorption/emission catalyst to NOx NOx which was made to emit and was emitted It is NOx when you make it 
return. The exhaust emission control device of the internal combustion engine which you supply [ internal 
combustion engine ] a reducing agent to an absorption/emission catalyst, and was made to make it bum is 
proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with this equipment, it is NOx. NOx absorbed by the 
absorption/emission catalyst When exhaust gas temperature is low and the catalyst has not reached activity 
temperature at the time of emission reduction Since it does not bum with a catalyst, the amount of oxygen in 
exhaust gas does not fall, consequently a reducing agent is NOx. An absorption/emission catalyst to NOx It is 
not emitted or is NOx. The problem that reduction purification is not fully carried out even if emitted is 
produced. 
[0004] 

[Means for Solving the Problem] According to this invention for solving the above-mentioned trouble It is NOx 
when the air-fuel ratio of exhaust gas is Lean. NOx which was absorbed, and the air-fuel ratio of exhaust gas 
absorbed SUTOIKI or when rich NOx emitted while emitting NOx to retum An absorption/emission catalyst is 
arranged in an engine flueway. NOx An absorption/emission catalyst to NOx It is NOx, when you make it emit 
and you make it retum. A reducing agent is made to supply and bum for an absorption/emission catalyst, and it 
is NOx. The combustion promotion means for promoting combustion initiation of the reducing agent in an 
absorption/emission catalyst is established. 
[0005] 

[Function] NOx An absorption/emission catalyst to NOx It is NOx, when you make it emit and you make it 
retum. A reducing agent is supplied to an absorption/emission catalyst and it is made to bum. By this, it is NOx. 
The oxygen in the exhaust gas within an absorption/emission catalyst is consumed, an oxygen density falls, and, 
for this reason, it is NOx. An absorption/emission catalyst to NOx It is emitted and is retumed by the reducing 
agent. 

[0006] NOx Since combustion initiation of the reducing agent in an absorption/emission catalyst is promoted by 
the combustion promotion means, even if exhaust gas is low temperature, a reducing agent carries out 
combustion initiation, and it is NOx. You can make it retum certainly. 
[0007] 

[Example] When drawing 1 is referred to, in 2, a Diesel engine body and 4 show an inhalation-of-air path, and 6 
shows a flueway, respectively. In the inhalation-of-air path 4, the inhalation-of-air throttle valve 8 is formed, 
and this inhalation-of-air throttle valve 8 is usually considered as full open at the time. In the middle of a 
flueway 6, it is NOx. The casing 12 which built in the absorption/emission catalyst 10 is arranged. The fuel 
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supply system 14 for supplying'a fuel to the flueway 6 of the casing 12 upstream as a reducing agent is 
arranged. 

[0008] NOx held in casing 12 The absorption/emission catalyst 10 makes an alumina support and at least one 
chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth 
like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt are 
supported on this support. NOx The absorption/emission catalyst 10 is NOx when the air-fuel ratio of inflow 
exhaust gas is Lean. NOx which was absorbed, and was absorbed when the oxygen density in inflow exhaust 
gas fell NOx to emit An absorption/emission action is performed. 

[0009] Above-mentioned NOx It will be this NOx if the absorption/emission catalyst 10 is arranged in an 
engine flueway. The absorption/emission catalyst 10 is actually NOx. Although an absorption/emission action is 
performed, there is also a part which is not clear about the detailed mechanism of this absorption/emission 
action. However, it is thought that this absorption/emission action is performed by the mechanism as shown in 
drawing 21. Next, it becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline 
earth, and rare earth, although this mechanism is explained taking the case of the case where Platinum Pt and 
Barium Ba are made to support, on support. 

[0010] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas becomes 
Lean considerably, and shown in drawing 2 (A), it is these oxygen 02. 02 - It adheres to the front face of 
Platinum Pt in a form. On the other hand, NO in inflow exhaust gas is 02 on the front face of Platinum Pt. - It 
reacts and is N02. It becomes (2 N0+02 ->2N02). Subsequently, generated N02 A part is nitrate ion N03, as 
shown in drawing 2 R> 2 (A), being absorbed in the absorption/emission catalyst 10 and combining with the 
barium oxide BaO oxidizing further on Platinum Pt. - It is spread in the absorption/emission catalyst 10 in a 
form. Thus, NOx NOx It is absorbed in the absorption/emission catalyst 10. 

[001 1] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of Platinum Pt. It 
is generated and is NOx of the absorption/emission catalyst 10. It is N02 unless absorptance is saturated. It is 
absorbed in the absorption/emission catalyst 10 and is nitrate ion N03. - It is generated. On the other hand, the 
oxygen density in inflow exhaust gas falls, and it is N02. When the amount of generation falls, a reaction goes 
to hard flow (N03~>N02), and it is the nitrate ion NOB within the absorption/emission catalyst 10 thus. - N02 
It is emitted from an absorbent in a form. That is, it is NOx if the oxygen density in inflow exhaust gas falls. 
The absorption/emission catalyst 10 to NOx It will be emitted. It will be NOx if the oxygen density in inflow 
exhaust gas will fall if the degree of Lean of inflow exhaust gas becomes low, therefore the degree of Lean of 
inflow exhaust gas is made low. The absorption/emission catalyst 10 to NOx It will be emitted. 
[0012] On the other hand, when the air-fuel ratio of inflow exhaust gas is made rich at this time, HC and CO are 
oxygen 02 on Platinum Pt. - It is made to react and oxidize, if the air-fuel ratio of inflow exhaust gas is made 
rich, in order [ moreover, ] for the oxygen density in inflow exhaust gas to fall to the degree of pole ~ the 
absorption/emission catalyst 10 to N02 it emits - having - this N02 it is shown in drawing 2 CB) - as - 
unbumt — it reacts with HC and CO and reduction purification is carried out. Thus, it is N02 on the front face 
of Platinum Pt. When it stops existing, it is N02 from the absorption/emission catalyst 10 to the degree from a 
degree. It is emitted. Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it is NOx to the inside of 
a short time. The absorption/emission catalyst 10 to NOx Reduction purification will be emitted and carried out. 

[0013] Thus, it is NOx if the air-fuel ratio of inflow exhaust gas becomes Lean. NOx It is NOx, if it is absorbed 
by the absorption/emission catalyst 10 and the air-fuel ratio of inflow exhaust gas is made rich. NOx It is 
emitted and returned to the inside of a short time from the absorption/emission catalyst 10. In a Diesel engine, 
exhaust gas does not have rich or becoming SUTOIKI, and is usually always Lean. Then, NOx NOx absorbed 
by the absorption/emission catalyst 10 In emitting and returning, he is trying to supply a fuel in a flueway 6 
from a fuel supply system 14. The supplied fuel is NOx. It is made to bum with the absorption/emission catalyst 
10, and is NOx by this. The oxygen in the exhaust gas within the absorption/emission catalyst 10 is consumed, 
an oxygen density falls, and, for this reason, it is NOx. The absorption/emission catalyst 10 to NOx Reduction 
purification is emitted and carried out. 

[0014] However, exhaust gas temperature is NOx low. The fuel supplied in the flueway 4 when the 
absorption/emission catalyst 10 had not reached activity temperature is NOx. Since it does not bum with the 
absorption/emission catalyst 10, the amount of oxygen in exhaust gas does not fall, consequendy it is NOx. An 
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absorption/emission catalyst to NOx It is not emitted or is NOx. The problem that reduction purification is not 
fully carried out even if emitted is produced. 

[0015] Then, it is NOx as shown to drawing 3 by the 1st example. While making upstream edge 10a of the 
absorption/emission catalyst 10 high-support Platinum Pt, only the amount is making other partial 10b usually 
support Platinum Pt. Even if it can reduce the catalytic activity temperature of upstream edge 10a by this, 
therefore is the case that exhaust gas temperature is low, it is NOx about a fuel. Combustion initiation is carried 
out by upstream edge 10a of the absorption/emission catalyst 10. If a fuel carries out combustion initiation by 
upstream edge 10a, it is NOx by the generating heat. Other partial 10b of the absorption/emission catalyst 10 is 
heated, it becomes beyond catalytic activity temperature, and a fuel carries out combustion initiation. By this, it 
is NOx. The oxygen in the exhaust gas within the absorption/emission catalyst 10 is consumed, an oxygen 
density falls, and, for this reason, it is NOx. The absorption/emission catalyst 10 to NOx Reduction purification 
is emitted and carried out. 

[0016] Next, the 2nd example is explained. At the 2nd example, it is NOx. NOx absorbed by the 
absorption/emission catalyst 10 It is the case where it emits and retums and is NOx. When the 
absorption/emission catalyst 10 has not reached activity temperature, he extracts the opening of the inhalation- 
of-air throttle valve 8, and is trying to make an inhalation air content decrease by this. Consequently, NOx The 
exhaust gas temperature which flows into the absorption/emission catalyst 10 is made to rise, and it is NOx. The 
absorption/emission catalyst 10 reaches activity temperature and the fuel supplied to the flueway carries out 
combustion initiation. If a fuel carries out combustion initiation, it will be NOx by the generating heat. Since the 
absorption/emission catalyst 10 is maintained beyond activity temperature, the combustion initiation stage of a 
fuel extracts the opening of the inhalation-of-air throttle valve 8. In addition, he is trying, as for the amount of 
drawing of the inhalation-of-air throttle valve 8, for an inhalation air content to decrease to convenient extent on 
engine operation. 

[0017] Next, the 3rd example is explained. At the 3rd example, it is NOx. The electric-type heater 16 is 
arranged in the casing 12 of the absorption/emission catalyst 10 upstream. NOx NOx absorbed by the 
absorption/emission catalyst 10 It is the case where it emits and retums and is NOx. When the 
absorption/emission catalyst 10 has not reached activity temperature, a heater 16 is made to energize, and it is 
NOx. The absorption/emission catalyst 10 is carried out to beyond activity temperature. In addition, the 
energization to a heater 16 is NOx. Only the time of a fuel carrying out combustion initiation with the 
absorption/emission catalyst 10 is required. 

[0018] In addition, it is not restricted to an above-mentioned thing, but a combustion promotion means is NOx. 
NOx absorbed by the absorption/emission catalyst 10 It is the case where it emits and retums. NOx When the 
absorption/emission catalyst 10 has not reached activity temperature NOx May pour an volatile high liquid into 
the absorption/emission catalyst 10 upstream like reactant good gas, such as hydrogen, a propylene, and a 
propane, or a gasohne, and Moreover, electrical loads (an AC dynamo, Blois, etc.) or physical loads (an air- 
conditioner, torque converter, etc.) are made to increase, and you may make it raise exhaust gas temperature. 
[0019] In addition, although this example explained the Diesel engine, this invention is applicable also to a 
gasoline engine. 
[0020] 

[Effect of the Invention] Even if exhaust gas is low temperature, combustion initiation of a reducing agent is 
promoted by the combustion promotion means, and it is NOx. You can make it return certainly. 
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[Drawing I] 



[Drawing 21 
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©^Sfi««|T?tt. NOx mLliimi^lO±^<D'tr-iy>if 
1 2 CjCmttaCt— 3^ 1 6**EB$nTVia. NOx » 

*a«!«i oc®itx^n&NOx &ftffiLT3i7c-rs*i 
•&-e»>5T. NOx f&Mtammi oamitumizmvx 

ama, nox mmtammi oxmmmmmm-ri>ii 

[0 0 18] 1^*5, mm^m^m\t±m<o'h<D\zm&n 
t*, nox KifeffiMiKi oicKiR^nfcNOx %nmv 

Xm7C-r^m-tX$>r:>X. NOx ®fttB»!Sl 0*>'ffitt 

iaacsuTv»;s:v>s^ictt, NOx mikm»mio± 

miZTicm, -fuMVZy. :/D/1>^©SJ614©SVi;yx 
*&tt;«fy U ^©J;^ t*¥^tt©igVi«t<*:2:aALTt> 

[0 0 19] ^fe, ^immx\t.=T'(-^)\'Wm\z'o\^^ 

[0 0 2 0] 

e(Ci;oTS7C?Rl©*8jliMJ&*t{iJi$n, NOx 
[BIB©fiSm^l3i^] 

[01] *^§g©*^®0a©rt«^M©^^t:0l?*s<> 
[S2] NOx ®K4S[fflf^ffl«ittM-r-5&«>©0-efe 

[03] :4:%l^©m 1 ©lliS«^©NOx 

[04] *5gw©SE3©*js«ai©Nox mmmk^Th 
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[01] 
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16 12 10 
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